The needles shown on the left of the cover photo are Hingson malleable caudal needles, the enlarged image of the tip showing the small additional hole opposite the open bevel. The needles on the right are Tuohy epidural needles, with the enlarged images showing the bevelled tip, with and without the stylet in place.
By the 1920s spinal anaesthesia was a well-established technique using short-bevelled, small-gauge needles. However, single-dose spinal anaesthetics imposed time constraints on surgery and large doses were often employed in order to prolong the anaesthesia. Continuous spinal anaesthesia was first described by Henry Dean, a London surgeon in 1906, but the technique was never popular. In 1939 William T. Lemmon from Jefferson Medical College, Philadelphia revived the technique and he reported it in detail the following year. His technique rapidly gained acceptance and allowed more lengthy procedures to be performed under regional anaesthesia.
Lemmon's procedure was complicated and required care and planning. He used a 17 or 18 gauge malleable nickel-silver alloy needle. A Sise introducer was required to insert the flexible needle and standard Luer fittings connected a 90 cm length of hard, narrow bore rubber tubing to the needle. The tubing had a capacity of about 2 ml and was attached to a 10ml syringe which was positioned by the patient's head. The needle itself was short-bevelled but had another opening opposite the bevel to allow free flow of spinal fluid. Once everything was in place and secured, several people were required to turn the patient onto his back. Lemmon designed a special operating mattress which had a piece cut away to prevent pressure on the needle and allow the catheter to travel out from the mattress unimpeded. Anaesthesia was administered in fractional doses as required. This technique was used with great success in American Field Units in World War Two.
In 1943 Robert Hingson and Charles Ferguson in New York utilized a more complicated needle to improve the technique. Their 19 gauge stainless steel needle was made of rigid steel at both ends and had a malleable middle portion made from annealed steel. This middle portion theoretically allowed more patient movement without displacing the needle.
Captain Edward Tuohy of the U.S. Army Medical Corps found the technique useful but cumbersome. Urethral catheters were already employed by others for continuous caudal techniques and for subarachnoid drainage for meningitis. Tuohy adapted these techniques to continuous spinal anaesthesia. He introduced a 15 gauge needle in the lumbar regional and passed a number 4 (5 French) urethral catheter through the needle and about 4 to 5 cm beyond the tip. The catheter was then bought up over the patient's shoulder for ease of access. The direction of the catheter after insertion was explored by Tuohy using leaded urethral catheters which were radio opaque. He found that most catheters traveled in a cephalad direction and suggested this could be encouraged by bending the tip of the catheter before insertion.
Tuohy also discussed the possibility of catheter breakage which he considered low. The catheters were reused after sterilizing in an autoclave or soaking in bichloride of mercury. However, he did not use any catheter more than six times, based entirely on intuition. He was particular about how the catheter was removed. "At completion of the operative procedure, the subarachnoid space may be irrigated with physiological saline … Before removing the catheter the patient is turned on his side and, if possible the knees and head and shoulders are flexed … The catheter is then withdrawn gently."
Over time, Tuohy utilized a Huber point needle which had a sharp point with a closed bevel. The point design directed the lumen in either a caudal or cephalad direction depending on the requirements of the anaesthetist. This needle tip was designed by Ralph Huber who was a dentist in Seattle. He described his needle as part of a patent application in 1946 as one with a perfectly circular body and a tubular bore. After cutting through the tube near the tip, the end portion is bent to provide a cut face parallel to the axis of the needle. It is not clear what the needle tip was originally designed for, but it seems unlikely that the patent application succeeded, given that Tuohy was using the needle the year before. Tuohy also designed a catheter to go with the needle which had centimetre graduations to indicate the depth of catheter placement.
Although Tuohy never claimed to have designed this needle, he certainly adapted it and popularized its usage. It has been modified many times since then and is now predominantly used for epidural catheter placement.
In 1931 Kirschner described a spinal needle for single-dose anaesthesia with an opening in the shaft just proximal to end which was bevelled but closed. This needle was developed to allow more accurate deposition of local anaesthetic. It was felt that injecting the solution parallel to the long axis of the spinal fluid column would result in more predictable results and allow the anaesthetist to manipulate the duration and extent of anaesthesia. These directional needles were never popular despite being advocated by several eminent regional anaesthetists such as William Lemmon.
The technique was revisited in the 1940s by Sarnoff and Rovenstine who developed their own directional needle with the help of Becton, Dickinson and Company. They conducted laboratory experiments with ordinary spinal needles that showed that the angle of introduction was significant in determining the extent of anaesthesia. Clinically they demonstrated that use of their needle resulted in spread of anaesthesia of several dermatomes in the desirable direction and prolongation of the required anaesthesia relative to standard spinal needles.
Further developments in spinal needles were due to renewed interest in post spinal headache. In 1951 James Hart and Rolland Whitacre described their pencil-point needle, a modification of Greene's rounded needle described in 1923. Becton Dickinson manufactured the needle which was a 20gauge needle with a sharpened pencil point. Initial clinical reports showed a decrease in the incidence of spinal headache from 5% to 2% and reportedly these patients also had less severe headaches. These early Whitacre needles had a rectangular orifice which was very small, making aspiration and injection difficult. A renewed interest in pencil-point needles in the 1980s has now resulted in a range of disposable pencil-point needles with larger openings than the original Whitacre needle.
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